Background: the purpose of study was to evaluate the impact of age on outcomes in colorectal cancer surgery.
Background
Colorectal cancer is a disease of elderly, with only 5% recorded in those younger than 40 years. Elderly patients form a highly heterogeneous group in respect of both general physical status, and number and types of co-morbidities [1, 2] . This, to some degree, has resulted in different concepts in management, not only from surgical and anesthesiological perspectives, but also from the expectancy of uneventful recovery and long term survival, combined with acceptable quality of life. Historically, it was suggested that elderly patients do not fare well after surgery for colorectal cancer, with high rates of emergency presentations, inoperability and peri-operative mortality [3] , although more recent publications have encouraged the same surgical approach as for younger patients [2, 4, 5] . The purpose of this study was to evaluate impact of age on colorectal cancer presentation, surgical management and outcomes from a single institution serving a population of approximately 2 million over a six year period.
Methods
Data of all patients treated in Kaunas Medical University Hospital for colorectal cancer during 1996 -2002 were collected retrospectively and prospectively. Data included: age; gender; location of the tumor; TNM classification; operative risk factors; whether surgery was performed in the emergency or elective settings; incidence of radical or palliative resections; and the short-term and long-term outcomes. Postoperative mortality was defined as death occurring within the first 30 days after operation. All patients were followed up in the outpatient department and were also seen by a consultant oncologist for consideration of adjuvant therapy. A decision to give adjuvant therapy was based on tumour stage, biological age of the patient and co-morbid risk factors. The Lithuanian Cancer Register supplied the date and cause of death of those who died during the follow-up period. Statistical analysis was made using SPSS package. The chi-square or Fisher exact tests were used for comparison of categorical variables between the groups. Cox analysis was used to identify independent factors for postoperative mortality.
Results
Over the six year period, 686 patients with colorectal cancer were treated. They were divided on the basis of age into two groups: Group 1 included 154 patients (23%) with ages of 75 years and older, and Group 2 included 532 patients (77%), under 75 years of age.
Demographics (Table 1)
The median age in Group 1 was 80.7 ± 4.7 years, and 58.29 ± 9.9 in Group2. There was no significant difference in gender ratio. There were no differences in ratio of colonic to rectal tumors between the two groups (Group 1: 89 (58%) colonic, 65 (42%) rectal; Group 2: 320 (60%) colonic, 212 (39%) rectal, p > 0.05). However, amongst colonic tumors, proximal lesions (caecum, ascending colon, hepatic flexure and proximal transverse colon) were significantly commoner in Group 1 (36 (23%); Group 2: 72 (13.5%), (p = 0.04).
When compared in respect of tumor stage, the only significant difference lay in nodal status, which was more advanced in Group 1 (node positive disease: Group 1: 62 (40%); Group 2 :193 (36%), (p = 0.02).
Complications and surgery
Overall preoperative complications (Table 2) were diagnosed in 72 (46%) patients in Group 1, compared with 176 (33%) in Group 2 (p = 0.002), the commonest being bowel obstruction (Group 1: 62 (40%); Group 2: 141 (26.5%), p = 0.001). Co-morbidities were more frequent amongst the elderly patients 80% vs. 55% (p = 0.0001), with more patients in Group 1 classified as ASA 3-5 (p = 0.0001). Emergency surgery (mainly because of bowel obstruction, or perforation) was performed in 115 (17 %) patients overall (Table 2) , but was more frequent within the elderly (Group 1: 38(24%); Group 2: 77(14%), p = 0.003).
On the basis of preoperative staging and surgeon decision concerning radicality, 68% of patients underwent resection with curative intent in group 1, compared with 82% in group 2 (p = 0.2). However, the resection rate was lower in elderly group -85% vs. 90% (p = 0.01), with palliative colostomy or by-pass surgery performed in 16 (10%) patients in Group 1, compared with 20 (3.7%) in Group 2 (p = 0.0001). There were no other differences between the two groups with regard to the type of operation.
Postoperative complications were recorded in 57(37%) patients in the elderly cohort, compared with 164 (30%) in the younger group (p > 0.05), although general complications (pneumonia, pulmonary failure, pulmonary embolism, arrhythmia, myocardial infarction, cardiovascular failure and urinary infection) were more frequent in the elderly (Group 1: 34 (22%); Group 2: 73 (13.7%), p = 0.02). There were no differences between the groups in surgical complication rate (Group 1: 24 (15.5 %); Group 2: 91 (17%), p = 0.6), either in the elective or emergency setting (Table 3) , but the general non-surgical complication rate was higher after elective surgery in the elderly (Group 1: 22 (18.9 %); Group 2: 53 (11.6%), p = 0.04).
Survival
The postoperative mortality rate was 11% (n = 18) in elderly group, compared with 5% (n = 26) in the younger cohort (p = 0.002). The influence of age, TNM stage, ASA distribution, emergency operation and etc. on postoperative mortality were evaluated using Multivariate Cox analysis. The age was not an independent risk factor for postoperative mortality in mentioned analysis.
Two year survival (Figure 1 ) in the elderly group was 55%, compared with 67% in group 2 (p = 0.004). Five year survival was respectively 39% and 55%, (p = 0.0006). Cancer related survival ( Figure 2 ) at 2 years was 59% vs. 70% (p = 0.004), and at 5 years, 44% vs. 62% (p = 0.0006).
Discussion
No standard definition of "elderly" exists, with different authors using thresholds of 65 [2, 6] , 70 [7, 8, 16] , 75 [9, 10] , 80 [2, 4] and 85 years [17] . Data from the Lithuanian Office of National Statistics [11] shows that average life expectancy in Lithuania is 71.66 years, 65.88 years for men, and 77.41 years for women. We selected 75 years as the threshold, because it is more than Lithuanian medium life expectancy, and such a division creates a so called elderly group which constitutes approximately one quarter of all colorectal cancer patients, as used in other studies [2] . "Biological" age in different nationalities and populations Previous studies have demonstrated an age-related right shift of colorectal cancer [12, 13] , this supported by the present study. Marush et al. reported ageing was associated with more locally advanced tumors, but not with metastatic dissemination [2] . This study revealed only differences in nodal status, but no differences between the groups in T stage. However, mechanical bowel obstruction (the most common preoperative complication in both groups), a clinical indicator of locally advanced disease was more frequent in the elderly group. Acute presentation was more frequent in the elderly group, with emergency surgery performed in 24% of such patients, compared to 14% in younger group (p = 0.003), similar to previous studies reported [2, 17] .
Our study has confirmed that the majority of complications arising in the surgical management of elderly patients with colorectal cancer are not truly surgical, but of a more general nature, both pre-and post-operatively, the latter perhaps compounded by less than optimal preoperative preparation. Menke et al. [14] reported a comorbidity of 28.1% in patients older than 80 years, and Wolters et al. [8] incidences of 49% for hypertension, 18% for coronary heart disease, and 39% for pulmonary disease, equivalent to our total co-morbidity frequency of 80%, compared to 55% in the younger patient group (p = 0.0001).
Resection rates for elderly patients are usually slightly lower than in younger patients, due to preoperative complications and co-morbidities, and more extensive tumors [2, 4, 17] . Nevertheless, advances made in surgical technique, anesthetic and postoperative intensive care have resulted in an increase in possibility to perform surgery from 80% up to 95% of cases [16] . The resection rate in our study was 85% in the elderly, comparing with 90% in those younger than 75 years (p = 0.01), with a concomitant increase in the rates of palliative colostomy formation and by-pass procedures in the elderly (10% vs. 3.7%), (p = 0.0001). The recorded reasons for not performing resection included locally advanced disease, presence of preoperative complications and co-morbidities, and emergency nature of the surgery. Postoperative morbidity and mortality is a significant source of concern in the management of the elderly patient with colorectal cancer. Postoperative morbidity is governed by a higher incidence of general complications rate [2, 17] , with specific surgical postoperative complications occurring at no greater frequency than in younger patients [2] . The difference in rates of general complications following elective surgery, but not after emergency surgery is more difficult to explain.
Overall mortality was 11% in the elderly group, compared with 5% in those under 75 years old (p = 0.002). Emergency surgery for colorectal carcinoma in the elderly is associated with higher morbidity and mortality, reported rates varying between 6% and 38% for emergency operations and 0.9% and 18% for elective operations in those over 70 [7] . The risk of postoperative death in patients over 80 years rises to 11.9 -38% after emergency surgery, and 7.4 -11.4% in elective cases [7, 8] , making the postoperative mortality rates of the present study acceptable.
Overall survival is, not surprisingly, poorer in the elderly, but any differences are much less strong when expressed as cancer related survival rates [4, 15] . The overall 2-years and 5-years survival rate in patients over 75 years of age was lower than that observed in younger patients in the present study, perhaps due to the lower frequency of curative operations, and the higher proportion of deaths from other causes in the elderly group. Barrier et al. [4] reported that in those patients operated with curative intent, the 5-year cancer-specific survival rate was not significantly different between the two age groups. Unfortunately the results of the present study do not support this; it is possible however, that a registered cause of death as cancer, without detailed evaluation or postmortem examination, was in fact incorrect.
Conclusion
In Lithuania, patients with colorectal cancer have similar demographic profiles as those in other countries. Based on a threshold of 75 years, preoperative complication and emergency surgery rates are more common in elderly patients, but postoperative surgical morbidity rates are similar to those observed in younger patients. PostoperaOverall survival of patients Figure 1 Overall survival of patients.
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